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(54) A precursor stent gasket for receiving bilateral grafts having controlled contralateral 
guidewire access 



(57) In accordance with the present invention there 
is provided a precursor stent for implantation within the 
body of a patient, oarticularly tor treating abdominal aor- 
tic aneurysms. The stent is designed to receive a pair 
of grafts placed side by side within the interior of the 
stent. The stent includes a substantially cylindrical and 
expandable member having a proximal end. a distal 
end, a longitudinal axis extending therebetween and an 
interior. The stent further includes an occlusive member 
attached to the expandable member. The occlusive 



member at least partially occludes a passageway or 
stent lumen which extends through the interior of the ex- 
pandable member extending between its distal end and 
proximal end. The occlusive member has an opening 
extending therethrough designed to receive a guidewire 
for one of the grafts. Therefore, when the guidewire for 
the other graft is introduced, after deployment of the 
stent within a body, it will go through the portion of the 
interior not covered by the occlusive member. This helps 
to ensure proper side Dy side placement of the two 
grafts. 
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Description 

FIELD OF THE INVENTION 

[0001] The inversion relates to a precursor stent gas- 
ket, (or use with an aortic graft for repairing an abdom- 
inal aortic aneurysm. 

BACKGROUND OF THE INVENTION 

[0002] An abdominal aortic aneurysm is a sac caused 
by an abnormal dilation of the wall of the aorta, a major 
artery ol the body, as it passes through the abdomen. 
The abdomen is that portion of the body which lies be- 
tween the thorax and the pelvis. It contains a cavity, 
known as the abdominal cavity, separated by the dia- 
phragm from the thoracic cavity and lined with a mem- 
brane, the peritoneum. The aorta is the main trunk, or 
artery, from which the systemic arterial system pro- 
ceeds. It arises from the left ventricle of the heart, pass- 
es upward, bends over and passes down through the 
thorax and through the abdomen to about the level of 
the fourth lumbar vertebra, where it divides into the two 
common iliac arteries. 

[0003] The aneurysm usually arises in the infrarena! 
portion of the diseased aorta, for example, below the 
kidneys. When left untreated, the aneurysm will even- 
tually cause rupture of the sac with ensuing fatal hem- 
orrhaging in a very short time. High mortality associated 
with the rupture has led to the present state of the art 
and the trans-abdominal surgical repair of abdominal 
aortic aneurysms. Surgery involving the abdominal wall, 
however, is a major undertaking with associated high 
risks. There is considerable mortality and morbidity as- 
sociated with this magnitude of surgical intervention, 
which in essence involves replacing the diseased and 
aneurysm segment of blood vessel with a prosthetic de- 
vice which typically is a synthetic tube, or graft, usually 
fabricated of either DACRON®. TEFLON®, or other 
suitable material. 

10004] To perform the surgical procedure requires ex- 
posure of the aorta through an abdominal incision, 
which can extend from the rib cage to the pubis. The 
aorta must be closed both above and below the aneu- 
rysm, so that the aneurysm can then be opened and the 
thrombus, or blood clot, and arteriosclerotic debris re- 
moved. Small arterial branches from the back wall of the 
aona are tied off. The DACRON® tube, or graft, of ap- 
proximately the same size of the normal aona is sutured 
in piece, thereby replacing the aneurysm. Blood flow is 
then reestablished through the graft, it is necessary to 
move the intestines in order to get to the back wall of 
the abdomen prior to clamping off the aona. 
[0005] If the surgery is performed prior 10 rupturing of 
the abdominal aorta aneurysm, the survival raie of treat- 
ed patients is markedly higher than if the surgery is per- 
formed after the aneurysm ruptures, although the mor- 
tality rate is still quite high. If the surgery is performed 



prior lo the aneurysm rupturing, the mortality rate is typ- 
ically less than 5%. Conventional surgery performed af- 
ter the rupture of the aneurysm is significantly higher, 
one study reporting a mortality rate of 66.7%. Although 

5 abdominal aortic aneurysms can be detected from rou- 
tine examinations, the patient does not experience any 
pain Irom the condition. Thus, if the patient is noi receiv- 
ing routine examinations, it is possible that the aneu- 
rysm will progress to the rupture stage, wherein the moi- 

io tality rates are significantly higher. 

[0006] Disadvantages associated with the conven- 
tional, prior art surgery, in addition to the high mortality 
rate, are: tne extended recovery period associated with 
such surgery; difficulties in suturing the graft, or tube ; to 

75 the aorta: the loss of the existing thrombosis to support 
and reintorce the graft; the unsuitably of the surgery 
for many patients having abdominal aortic aneurysms: 
and the problems associated with performing the sur- 
gery on an emergency basis after the aneurysm has rup- 

20 tured. As to the extent of recovery, a patient can expect 
to spend from i to 2 weeks in the hospital after the sur- 
gery, a major portion of which is spent in the intensive 
care unit, and a convalescence period at home from 2 
to 3 months, particularly if the patient has other illness 

^5 such as heart, iung, liver, and/or kidney disease, in 
which case the hospital stay is also lengthened. Since 
the graft must be secured, or sutured, to the remaining 
portion of the aorta, it is often difficult to perform the su- 
turing step because of thrombosis present on the re- 

30 maining portion of the aorta, and that remaining portion 
of the aorta wall may be friable, or easily crumbled. 
[0007] Since the thrombosis is totally removed in the 
prior an surgery, the new graft does not have the benefit 
of the previously existing thrombosis tnerein. which 

35 could be utilized to support and reinforce the graft, were 
the graft to be able to be inserted within the existing 
thrombosis. Since many patients having abdominal aor- 
tic aneurysms have other chronic illnesses, such as 
heart, lung, liver, and/or kidney disease, coupled with 

40 the fact that many of these patients are older, the aver- 
age age being approximately 67 years old. these pa- 
tients are not ideal candidates for such surgery, which 
is considered major surgery. Such patients have difficul- 
ties m surviving the operation. Lastly, once the aneu- 

45 rysrn has ruptured, it is difficult toperform aconventional 
surgery on an expedited basis because of the extent of 
the surgery. 

[0008] Accordingly, the prior art teaches various 
methods and apparatus for repairing an abdominal aor- 

50 tic aneurysm which is believed to lower morbidity and 
mortality rate oy not requiring an abdominal incision and 
general anesthesia, not requiring suturing the graft 10 
the remaining aortic wall, and which permits the existing 
aortic wall and thrombosis therein to be retained to te- 

55 inforce and support the aortic graft. An example of such 
a method and apparatus is given in U S Paienis 
5,316.023 issued io Raima? et al on May 3i 
5.360.443 issued to Barone et al. on November i , iss^: 
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5.578,071 issued to Parodi on November 26, 1 996: and 
5.591.229 issued to Parodi on January 7. 1997. all ot 
which are hereby incorporated herein by reference 
[0009] Devices, such as the one shown in the above 
referenced Barone patent, use an improved method lor 
repairing an abdominal aortic aneurysm in an aorta hav- 
ing two iliac arteries associated therewith. The device 
includes first and second tubes, preferably made from 
a variety of materials such as DACRON® and other pol- 
yester materials. TEFLON® (polytetrafluoroethylene). 
TEFLON® coated DACRON®. porous polyurethane. 
silicone, expanded polytetrafluoroethylene. and ex- 
panded polyurethane. It is preferred that all ot the fore- 
going materials be porous to allow for an intimal layer 
to form on the lubes 1 60. Each of the tubes are connect- 
ed to expandable and detormabie. tubular members, or 
stents. These stents can be similar in structure to those 
described in disclosed in U.S. Patents 4.733.665 issued 
on March 29. 1988; U.S. Patent 4,739.762. issued on 
April26, 1988; and U.S. Patent 4,776.337 issued on Oc- 
tober ii. 1988, ail of the foregoing patents being in the 
name of Julio C. Palmaz, each of which is incorporated 
herein by reference. Each of the tube/stent structures 
are then disposed on the end of a balloon catheter. Ei- 
ther both tubes are inserted into the same femoral artery 
or one ot the tubes is inserted into one lemoral artery of 
the patient and the other tube is inserted into the other 
femoral artery of the patient. Thereafter the tubes are 
intraluminal^ delivered to the aorta, thereby disposing 
at least a portion of each tube within the abdominal aor- 
tic aneurysm. The balloon catheters are then expanded 
to expand and deform the tubular members, to force the 
tubular members radially outwardly into contact with the 
aorta and each other. This secures the tubular members 
and a least a portion of each tube within the aorta, 
whereby the tubes provide a bilateral fluid passageway 
through the abdominal aortic aneurysm. 
[0010] While the above mentioned devices would 
seem to work well, there is a desire to improve upon the 
device. More particularly, there was a need to ensure 
that most of the blood flowing through the abdomen, 
flows through the bilateral fluid passageways and not 
around mem where it could cause further damage. The 
precursor stent gasket described in EP-A-0947179 and 
EP-A-i 000590. the disclosures ot which ere nereby in- 
corporated herein by reference, limits the amount of 
blood whicn could leak around the bilateral fluid pas- 
sageways and into the aneurysm. The pre-cursor stent 
is positioned within the infrarenal neck, between an ab- 
- -dominai aortic aneurysm and J he renal arteries, of a pa- 
tient to assist m repairing the abdominal aortic aneu- 
rysm The stent is designed to be coupled to the bilateral 
grafts tor directing blood flow. The graft has a distal end 
for positioning distal to the aneurysm, and a proximal 
end lor positioning proximal to the aneurysm. The pre- 
cursor stent includes a substantially cylindrical expand- 
able member naving a proximal end. a distal end and 
an interior. The stent further induces a compressible 



gaskei member located within the interior of the expand- 
able member and attached thereto. The compressible 
member is substantially impervious to blood when in a 
compressed state, in addition, the stent has a means. 
5 within tne compiessibie member, for coupling the graft 
to the gasket member. This is so the coupled device can 
direct blood flow through the graft, with the gasket mem- 
ber substantially preventing blood from flowing into the 
aneurysm. The precursor stent gasket described above 
to is delivered by a delivery system which is guided by a 
guidewire. such as a steerable coronary angioplasty 
guidewire. The guidewire typically extends through the 
delivery system and through the one side precursor 
stent gasket to extend distally of the delivery system. 
75 After the precursor stent gasket has been deployed, the 
delivery system is removed. However the guidewire is 
often left in place so as to guide one ot the bilateral gratis 
into position with tespect to the precursor stent gasket. 
However, the physician must place a second guidewire. 
20 contralateral to the first, through the precursor stent gas- 
ket. This can be difficult, and can require precise control 
of the second guidewire. Therefore, there has been a 
need for a precursor stent gasket which can easily guide 
the second guidewire into position. The present inven- 
ts tion provides for such a device. 

SUMMARY OF THE INVENTION 

[001 1] In accordance with the present invention there 

so is provided a precursor stent for implantation within the 
body of a patient, particularly for treating abdominal aor- 
tic aneurysms. The stent is designed to receive a pair 
of grafts placed side by side within the interior of the 
stent. The stent includes a substantially cylindrical and 

35 expandable member having a proximal end. a distal 
end, a longitudinal axis extending therebetween and an 
. interior. The stent further includes an occlusive member 
attached to the expandable member. The occlusive 
member at least partially occludes a passageway or 

40 stent lumen which extends through the interior of the ex- 
pandable member extending between its distal end and 
proximal end. The occlusive member has an opening 
extending inerethrough designed to receive a guidewire 
tor one ot the gratis. Therefore, when the guidewire tor 

is the other graft is introduced, after deployment of the 
stent within a body, it will go through the portion ot the 
interior not covered by the occlusive member. This helps 
to ensure proper side by side placement of the two 
grafts. 

50 

"BRIEF DESCRIPTION OF DRAWINGS " - ■ — - 

|0012] The foregoing and other aspects ot the present 
invention will best be appreciated with reference to the 
55 detailed description of the invention in conjunction with 
the accompanying drawings, wherein: 
(0013] Figure i is a perspective view of one preferred 
embodiment of precursor stent 10 made m accordance 
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wilh ihe present invention having tne gasket member 
30. and occlusive member 100 removed tor clarity. 
[0014] Figure 2 is a partial exploded view of the distal 
end ot an apparatus 40 tot delivering a precursor stent 
made in accordance with the present invention, and also 
shows the legs and tlanges of the precursor stent. 
[0015] Figure 3 is a simplified cross sectional view ot 
an abdominal aonic aneurysm showing apparatus 40 in- 
serted therein with precursor stent in its fully un-de- 
pioyed position. 

[001 6] Figure 4 is a view similar to that of Figure 3 but 
showing the precursor stent in its partially deployed po- 
sition. 

[0017] Figure 5 is a view similar to that of Figure 4 but 
showingthe precursor scent in itstuliy deployed position 
and also showing, in phantom, placement ot the second 
guidewire. 

[0018] Figure 6 is a partial cross sectional view taken 
along line 6-6 ot Figure 5. 

[0019] Figure 7 is a partial cross sectional view taken 
along line 7-7 of Figure 5. 

[0020] Figure 8 is a perspective view ot an alternative 

embodiment of a precursor stent made in accordance 

with the present invention. 

[0021] Figure 9 is a top view of Figure £. 

[0022] Figure 10 is a view similar to that ot Figure 5 

but showing the precursor stent 10 coupled to endog- 

rafts. 

[0023] Figure 11 is a top view ot Figure 1 0. 

[0024] Figure 12 is a view similar to thai of Figure 8, 

but snowing a prior an bilateral craft system. 

DETAILED DESCRIPTION OF THE INVENTION 

[0025] The present invention is designed to be cou- 
pled and/or used with a graft for directing blood flow. 
Referring now to the drawings, wherem like numerals 
indicate the same element throughout the views, there 
is shown in Figure 12, a prior an version ot such a graft. 
The type of graft it is designed to be coupled to is very 
similar to types of grafts known m tne prior art. There- 
tore, a description of a prior an graft may be helpful. Fig- 
ure 12 shows such a graft Figure 12 shows a bilateral 
mtra-aortic bypass graft 150 tor intraluminal delivery to 
repair an abdominal aonic aneurysm 151 in an aorta 152 
having two iliac arteries 153L. 153R associated there- 
with. Associated with aorta 152. above aneurysm 151, 
are a plurality of renal arteries 1 57 . in fluid communica- 
tion with aorta 152. Bilateral intra-aortic bypass graft 
1 50, as well as other grafts to be hereinafter described, 
could also be utilized in the thoracic aorta, and can be 
used to repair thoracic aneurysms orthoracic dissecting 
aneurysms. Accordingly, use of the term "aortic aneu- 
rysm" in this specification and claims is intended to re- 
late to and mean both abdominal aonic aneurysms and 
thoracic aneurysms 

[0026] Bypass graft 1 50 is seen to generally comprise 
a first graft tube 160A having distal and proximal ends 



172A and 173A, at least a portion of the graft tube 160A 
adapted to be disposed within the aneurysm 1 51 . pref- 
erably so tnat its distal end is distal to the aneurysm and 
its proximal end is proximal to the aneurysm. A second 
5 graft tube 160B is similarly situated on the right side. 
Graft 150 also includes first and second tubular stent 
members 162A, 162B. each having proximal and distal 
ends 181A & 161B. and 182A & 182B located within 
grafts 160. Each stent member 162A. 162B has proxi- 
mo mai and distal ends, preferably positioned so that the 
distal ends are distal to the aneurysm and the proximal 
ends are proximal to the aneurysm. 
[0027] The stent members 1 62, along with graft tubes 
160 permit intraluminal delivery into the aoria 152. This 
75 is accomplished by percutaneously inserting the stent 
members into the same or different femoral arteries and 
navigating them into the aorta. This type of procedure 
is similar to delivery ot angioplasty catheters and guiding 
catheters into the human vasculature. Upon the place- 
bo ment of the stent members they are deployed either 
through a radially, outwardly extending force, such as a 
balloon catheter, or self-expanding stents and deployed 
by releasing tne stent members from a constraint. Once 
deployed, a bilateral passageway is formed within the 
25 abdominal aortic aneurysm by passageways 191A, 
191 B extending through the stent members 162 and 
graft tubes 160 forming a generally inverted Y-shaped 
configuration. Each stent member 162A, 162B prefera- 
bly has a smooth outer wall suriace disposed between 
30 its distal and proximal ends. Stent members 1 62 prefer- 
ably have a substantially uniform thickness with a plu- 
rality of slots formedtherein. 

[0028] Graft tubes 1 60A. 1 60B preferably have a gen- 
erally, circular cross-sectional configuration, and can be 

35 made from a variety of materials, provided they have the 
requisite strength characteristics to be utilized as a by- 
pass graft 1 50. as well as have the requisite compatibil- 
ity with the human body in order to be used as a graft, 
or implant material, without being rejected by the pa- 

40 tient's body. Examples for such materials are DACRON 
Registered TM and other polyester materials. TEFLON 
Registered TM (poiytetrafluoroethylene). TEFLON Reg- 
istered TM coated DACRON Registered TM , porous 
polyurethane. silicone, expanded poiytetratluoroethyl- 

45 ene. and expanded polyurethane. it is preferred that all 
of the totegoing materials be porous to allow tor an in- 
timal layer to form on ihe graft tubes 160. Additionally, 
graft tubes 160A ; 1606 can be made by the replamine- 
torm replicated lite forms process, which is a method for 

50 fabricating uniformly microporous materials from marine 
skeletal structures. The foregoing described fabric ma- 
terials can be knitted or woven, and can be warp or weft 
knitted. If the maierial is warp knitted, ii may be provided 
with a veiour. or towel like suriace. which speeds upclot- 

55 tmg of blood which contacts graft tubes i60A ; 160B in 
order io increase the attachment, or integration, of graft 
tubes 160A. 160B to aorta 152, ot to assist the integra- 
tion of graft tubes i60A ; 160B to the thrombosis 154. 
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Graft tubes 160A, 160B can also De made of a biode- 
gradable, or degradabie materiel, sucn as albumin or 
collagen or a coliacien coated material. A graft tube 
which is bioerodibie. would erode and dissolve, or de- 
grade, over a period ot time; however, it is believed that 
a layer ot endothelium, or skin, will giow as the gral! 
lubes 1 60A. 1 60B erode . the new layers ot endothelium, 
or skm, provide a new. fluid impervious lining within an- 
eurysm i5i . m some procedures, it might be desirable 
to make graft tubes 160A. 160B of a fluid impervious 
material. Additionally, gran tubes 160A. 160B or stent 
162A. 162B. could have a coaling of a biologically inert 
material, such as TEFLON Registered TM or porous 
poiyurethane. 

[0029] if any of the foregoing described materials are 
used tor the manufacture of gran tunes 160, the graft 
tuoes may be connected to tne stent members 162 as 
by a plurality of conventional sutures of polypropylene, 
DACRON Registered TM . or any otnei suitable materi- 
al Preferably, the ends of gran tubes i 60 overlap and 
fully cover the second ends of stent members 1 62, such 
overlapping being approximately 100% of the length of 
stent members 162. 

[0030] The present invention improves upon the prior 
art graft 1 50. mentioned above, by 1 urther including, and 
preferably initially deploying, a precursor stent 10, 
shown in Figure 1 . Stent 1 0 is to be deployed within the 
intrarenai neck, between an abdominal aortic aneurysm 
and the renal arteries of a patient to assist in repairing 
the abdominal aortic aneurysm. Tne stent is designed 
to be coupled to a graft, such as the one described 
above, lor directing blood flow through the aneurysm. 
The stent is made from a substantially cylindrical self- 
expanding member 12 having a proximal end 14. a distal 
end 16, a longitudinal axis extending therebetween and 
an interior 18. The precursor stent further includes at 
least two. but preferably 8 as shown m Figure i , spaced 
apart longitudinal legs 20 each having proximal and dis- 
tal ends 24 and 26 respectively. Pieferably. there is a 
leg extending from eacn apex n of diamonds 13. The 
distal ends 26 of the legs are attached to the proximal 
end 14 of the member 12. the legs extending proximally 
away from the member. At least one. but preferably each 
leg includes a nange 28 adjacent its proximal end which, 
as is described in greater detail below, allows for the 
stent to be retrievable into its delivery apparatus after 
partial or lull deployment ot member 1 2 so that it can be 
turned, or otherwise repositioned for proper alignment. 
[0031] Self expanding stents are Typically made from 
_ __ _ superelastic Nickel .Titanium alloys ( Nit in o I). Descrip- 
tions of medical devices which use such alloys can be 
found in U.S. Patents4.665.906 issuedto Jervis on May 
i&. 1987. which is hereby incorporated herein by refer- 
ence. Stent 10 is prelerably laser cut from a tubular 
piece of Nickel Titanium Alloy and tneieatter treated so 
as 10 exhibit superelastic propemes ai body tempera- 
lure. Stent 1 0 is shown in tne f ipuies as being a diamond 
patterned stem, having approximately 8 diamonds, and 



when ihe stent is fully expanded the diamonds would 
have angles of 45-55 degrees at their distal and proxi- 
mal ends. However, stem 1 0 can take on many different 
panerns or configurations. 

5 [0032] Many of the advantages of sieni 1 0 can be bet- 
ter understood by relemng to its delivery apparatus 40 
snown in Figures 2 and 3. Apparatus 40 includes an out- 
er sheath 50 which is essentially an elongated tubular 
member, similar to ordinary guiding catheters which are 

io well known 10 those of ordinary skill in the art. Sheath 
50 has a distal end 52 and a proximal end (not shown). 
Apparatus 40 also includes an inner shaft 60 located co- 
axiaily within the outer sheath 50 prior to deployment as 
snown in Figure 3. The inner shaft has a distal end 52 

75 and a proximal end (not snown). The distal end 52 ot 
the snatt has at least two, preferably 8 to match the 
number of longitudinal arms and diamond apexes on 
stent 10, grooves 54 disposed thereon. As seen from 
Figure 3. when the apparatus is not fully deployed, stent 

20 to located within the sheath and making frictional con- 
tact therewith. The flanges on the legs of the stent are 
set within the grooves of the inner shaft, thereby releas- 
able attaching the stent to the inner shaft. 
[0033] The advantages of the longitudinal legs, its 

?5 flanges and the grooves on the inner shaft can best be 
described by referring to Figures 3 and 4. Figure 3 
shows the apparatus 40 with the stent in its fully un-de- 
ployed position. Figure 3 also shows an aorta 2. an ab- 
dominal aortic aneurysm 3, renal arteries 4A and 4B, 

so and iliac vessels 6A and 6B of a human patient. As seen 
from Figure 3. the apparatus 40 has been percutane- 
ousiy inserted into the femoral artery and guided within 
the patients vascular system and inserted into the an- 
eurysm 3. As mentioned above, expandable member 12 

35 of stent 1 0 is designed to be deployed within the infrar- 
enal neck, between an abdominal aortic aneurysm and 
the renal arteries of a patient to assist in repairing the 
abdominal aortic aneurysm. As will become apparent 
below when discussing the gasket aspect of the present 
invention, placement of expandable member 12 is im- 
portant The physician must have precise placement of 
the member to ensure adequate repair of the aneurysm. 
[0034] As seen from Figure 4. the present invention 
allows the pnysician to fully deploy member 12 within 

-5 me body without fully releasing the entire stent 10 from 
engagement with the delivery device. Tne legs 20 of the 
stent interlock with grooves 54 on inner shaft 60. There- 
fore, if the physician decides that tne placement of the 
sient as shown in Figure 4 is incorrect, he would then 
50 push on the outer member of the apparatus while keep- 

irig~ine~mne"r member stationary, thereby resulting in the- - - 
stent bemg retrieved or retracted within ouier sheath 50 
so that the physician could reposition the stent. The legs 
allow the physician to see how the member 12 would be 
55 position wnen fully deployed. Once the pnysician has 
good position of the member 12, ihe legs 20 are re- 
leased lorm tneir engagement witn the inner shaft and 
move away from member 12 so as not to mterlere with 
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the rest of the procedure, as shown by the arrows in Fig- 
ure 5. The legs are very pliable and donot need to be 
pushable. so that they are as atraumatic as possible. 
[0035] In order to prevent the physician from prema- 
turely completely deploying .the stent io. a reieasable 
stop is preterably placed on the inner shaft. The stop 
could be a ring having a greater diameter than the outer 
member, so that as the outer member is pulled proxi- 
mally along the inner shaft it hits the stop, and prevents 
full deployment of the entire stent 10. The stop is pref- 
erably reieasable attached to the inner member, by 
threads or the like, so that it can be released from its 
engagement with the inner shaft to allow the outer mem- 
ber to slide back enough to fully deploy the entire stent 
10 within the body. 

[0036] In one embodiment of precursor stent 10. 
shown in most of the figures but removed from Figure i 
for clarity, precursor stent 10 further includes a gasket 
member 30. This teatuie can be better understood by 
referring to Figure 6. As seen from that figure, precursor 
stent 10 further includes a gasket member 30. Gasket 
member 30 surrounds the member 12 andean be locat- 
ed along the interior of member 12. the exterior of mem 
ber 12 or both. The gasket member helps impede any 
blood trying to flow around graft members 80 and SO 
afterthey have been inserted (as shown in Figure 8) and 
from flowing around the precursor stent itself. For this 
embodiment gasket member 30 is a compressible mem- 
ber located along both the interior and the exterior of 
expandable member 12. For the embodiment shown in 
Figure 6, gasket member 30 can be made from any 
number of materials known to those of ordinary skill in 
the art including open cell foam materials such as poiy- 
urethane, polyethylene, poiytetrafluroethylene, other 
various polymer materials which are woven or knitted to 
provide a flexible structure such as Dacron, poly- 
urethane, polypropylene, poiytetrafluroethylene can al- 
so be used. Highly compressible foams are particularly 
preferred, so as to keep the crimped profile low for better 
delivery. Gasket 30 can be attached to expandable 
member 12 by any number of means includinga plurality 
of conventional sutures of polypropylene, DACRON®. 
or any other suitable material and attached thereto. Oth- 
er methods of attaching gasket 30 to expandable mem- 
ber include adhesives. ultrasonic welding, mechanical 
interference fit and staples. 

[0037] As will be explained later herein, it is preferable 
that the compressible member is substantially impervi- 
ous to the flow ol blood, at least when in a partially com- 
pressed state. When used throughout for the present 
invention, materials which are substantially impervious 
tothe flow of blood include materials which become sub- 
stantially impervious to ihe flow of blood after being sat- 
urated with blood Wnen the stent tubes and graft mem- 
bers, described above, are msened and expanded with- 
in the gasket 30. the gasket 30 will compress in this 
state, the gasket should be substantially impervious to 
blood so as to prevent blood from flowing through the 



interior 26 of member 12 and into the aneurysm. 
[0038] As seen from figures 6 and 7. the precursor 
stent further includes an occlusive member 32 attached 
to the expandable member 12. The occlusive member 

5 covers a predetermined portion of the interior of the ex- 
pandable member. The expandable member covers the 
interior of the expandable member in such a way that a 
lumen 5 of the expandable member which provides pas- 
sageway from its proximal end 14 to its distal 16 is par- 

-o tially blocked (as best illustrated in Figure 6). Preferably, 
the cover blocks about one half of the lumen as taken 
ftom a cross section of the expandable member perpen- 
dicular to its longitudinal axis. Occlusive member 32 fur- 
ther includes an opening extending therethrough so as 

75 to receive a guidewire 92 tor guiding stent graft 80 to the 
target site. Thereafter, when guidewire 94 tor the graft 
90 is introduced, the occlusive member will prevent it 
from going on the same half that guidewire 92 is posi- 
tioned, and will force it to go through the other half ot 

so the interior of the stent gasket. This helps to ensure 
proper side by side placement of the two grafts. 
[0039] To begin, the physician would percutaneously 
insert apparatus 40 into one of e patients femoral arter- 
ies and guide the apparatus into the abdominal aorta. 

25 Thereafter, as seen from Figure 4, stent gasket 10 is 
inserted into the body and delivered to the target site 
with the help of guidewire 92. Once the physician has 
achieved proper position of the stent gasket i 0. it is re- 
leased fully from the sheath 40. and appears as shown 

so in Figure 5. As seen from that figure, guidewire 92 re- 
mains in position upon full deployment of stent gasket 
10. Once the stent gasket has been deployed the phy- 
sician would then gain access to the patients other fem- 
oral artery and insert another guidewire 94 into the pa- 
ss tients abdominal aorta, as shown in pnantom on figure 
5. If guidewire 94 is on the wrong side of the interior of 
stent graft 10. it will hit occlusive member 32. The phy- 
sician will feel this with his hands and know that he has 
not yet achieved proper placement of the second 

40 guidewire 94. The physician may then go through a se- 
ries of motions where he steers and pushes the 
guidewire 40. until he no longer feel interference from 
occlusive member 32 and the guidewire passes through 
the opening in the stent, and this will let him know he 

*s has achieved proper placement of the second 
guidewire. 

[0040] An alternative embodiment of the piecursor 
stent of the present invention is shown in Figures £ and 
9. Shown in those figures is precursor stent 210 having 

50 an integral gasket member and occlusive member 233. 
Occlusive member 233 is much like a drum which 
stretches across the top of the stent and along its sides. 
Occlusive member 233 has a small opening or slit 250 
to accommodate the initial guidewire that it is deployed 

55 with, and a larger opening 240 for insertion of the second 
guidewire after the stent has been deployed. 
[0041] After the precursor stent 10. with guidewire 92 : 
and guidewire 94 have been deployed and properly po- 
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siiioned within the body, bilateral gratis, simitar to that 
shown in Figute 12. can then be deployed. Because the 
guidewires 92 and 94 have been properly placed in the 
contralateral position, the gratis 80 and 90 will also be 
placed in the proper contralateral position. Thai is be- 
cause gratt 80 is guided by guidewiie 92 and gran 90 is 
guided by guidewire 94. and they will follow the paths of 
their respective guidewires. 

[0042] Occlusive member 32 may be integral with the 
gasket member 30. That is the gasket member 30 and 
occlusive member 32 could be cut from a single piece 
of material, such as open cell foam, or they could be 
separate pieces and thereafter attached to each other, 
member 12 or both using.any number of means known 
to those skilled in the art including a plurality of conven- 
tional sutures ol polypropylene. DACRON®, or any oth- 
er suitable material and attached thereto. 
[0043] Alternatively, the gasket member and the oc- 
clusive member could take the form ol attaching a com- 
pressible gasket member, similar to a drum gasket, to 
the distal end of the expandable member such that it 
covers only half of the distal end of member 12. As with 
the gasket member 30. occlusive member 32 can be 
made from any numoer of materials known to those ol 
ordinary skill in the an including various polymer mate- 
rials which are woven, knitted, or foamed to provide a 
flexible structure such as polyurethane. polyethylene, 
poiytetrafluroethylene. other various polymer materials 
which are woven or knitted io provide a flexible structure 
such as Dacron. polyurethane, polypropylene, poiy- 
tetrafluroethylene can also be used. 
[0044] Precursor stent 1 0. acts to temporarily scaffold 
the gasket member within the body, until the endografts 

80 and 90 are deployed. Figure n is a top view of figure 
1 0. showing how the endografts form a back to back D- 
shape configuration when deployed within the precursor 
stent. Endografts 80 and 90 are typically made from su- 
perelastic nitinol. and have enough outward force to stay 
within the body, without the use of the precursor stent 
1 0. As stated previously, figure 8 shows how aneurysm 
3 would appear after precursor stent has been fully de- 
ployed and two endografts 80 and 90 have been fully 
aepioyed as well. Since gratis 80 and 90 are substan- 
tially identical, a detailed description of a single endog- 
ralt. gratt 80. will now be given. Endogratt 80 nas a sim- 
ilar function but a different construction tnan the graft 
tube 1 60 and stent member 1 62 combination desci ibed 
above. Endograft 80 is preferably comprises a stent 81 
laser cut from a tube of material, such as nitinol. The 

. . stent.has.a distal anchoring portion 82. a proximal an- 
choring stent 84. an middle portion 85 {not shown) and 
a flexible graft tube 86 covering the middle portion and 
attacned thereto. The stent Si is expandable from a 
compressed state to its implanted si2e. Distal anchoring 
portion 82 is designed to seaiably contact and attach 
itself to the gasket member 30, and coulo include legs 
and flanges atiacned thereto, so as to make me stent 

81 retractable and repositionabie similar to stent to 



Proximal anchoring portion 84 is designed to be expand- 
ed so as to make contact with and attach itself to iliac 
artery 6A. Stents 61 is preferably a self-expanding stent, 
but could also be a plastically deiormabie balloon ex- 

5 pandabie stent, both types being discussed above. 
Gratt tube 86 can be made from any of the materials 
graft member 160 can oe made from. Preferred materi- 
als include a polymer material woven . spun, knitted, or 
other fabrication process obvious to those familiar with 

to the art. Graft tube 86 is preferably impermeable to the 
flow of blood or becomes impermeable to blood flow 
therethrough after it is saturated. Graft tube 86 must.be 
flexible to contour to the anatomy and of sufficient 
strength to sustain physiological blood pressure. 

75 [0045] Figure 8 is a good illustration of how the 
present invention substantially prevents blood from 
flowing around endografts 80 and 90 and into the abdo- 
men. As seen from that figure, expandable member 12 
makes contact with the aorta 2 when it is expanded, and 

20 gasket member 30 fills the space between the bilateral 
endografts 80 and 90 and the aorta 2 this creating a seal 
which directs substantially all of the blood flow through 
the endografts. 

[0046] Although particular embodiments of the 
25 present invention have been shown and described, 
modification may be made to the device and/or method 
without departing from the spirit and scope of the 
present invention. The lerms used in describing the in- 
vention are used in their descriptive sense and not as 
.30 terms of limitations. 



Claims 

35 i. A precursor stent for implantation within the body of 
a patient, said stent designed to receive a pair of 
grafts, said stent comprising; 

a) a substantially cylindrical and expandable 
member having a proximal end, a distal end, a 
longitudinal axis extending therebetween and 
an interior, and a ; and 

b) an occlusive member attached to said ex- 
*5 pandabie memoes, said occlusive member at 

least partially occluding a passageway through 
said inter iot of said expandable member from 
its distal end to its proximal end, said occlusive 
member having an opening extending there- 
through. 

2. The stent according to claim i ; wherein said ex 
pandabie member further comprises at least two 
spaced apart longitudinal legs having distal and 
proximal ends, said distal ends of said legs attached 
to said proximal end of said member, said legs ex- 
tending proximaliy away from said member at least 
one of said legs further including a flange adjacent 
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its proximal end 

3. The stent according to claim i. wherein said sell- 
expanding member is made from a superelastic 
Nickel-Titanium alloy. 

4. The stent according to claim 1 wherein said legs ex- 
tend distally and axially from said member when 
said precursor stent is deployed within a body. 

5. The precursor stent according to claim i wherein 
said at least one flange on said longitudinal legs are 
substantially l-shaped. 

6. The precursor stent according to claim i wherein 
said occlusive member blocks substantially about 
one hatt of said lumen of said expendable member 
es taken from a plane bisecting said expandable 
member perpendicular to said longitudinal axis. 

7. The precursor stent according to claim i wherein 
said occlusive member is made from a material se- 
lected from the group comprising: polyurethane, 
polyethylene, polytetrafluroethylene and Dacron. 

8. A precursor stent for implantation within the body of 
a patient, said stent designed to receive and en- 
gage a pair of grafts, said stent comprising: 

a) an expandable member having a substan- 
tially cylindrical wall, a proximal end, a distal 
end, a longitudinal axis extending therebe- 
tween and an interior, said expandable member 
f unher including a gasket member substantially 
surrounding said wall; and 

b) an occlusive member attached to said ex- 
pandable member, said occlusive member at 
least partially occluding a passageway through 
said interior of said expandable member from 
its distal end to its proximal end. said occlusive 
member having an opening extending there- 
through. 

9. The stent according to claim 6. wherein said ex- 
pandable member further comprises at least two 
spaced apart longitudinal legs having distal and 
proximal ends, saiddistal ends of said legs attached 
to said proximal end of said member, said legs ex- 
tending proximally away from said member, at least 
one of said legs further including a flange adjacent 
its proximal end. 

10. The stent according to claim 8 wherein said self- 
expanding member is made from a superelastic 
Ntckel-Titanium alloy. 

11. The stent according to claim 8 wherein said legs ex- 



tend distally and axialiy from said member when 
said precursor stent is deployed within a body. 

12. The precursor stent according to claim 8 wherein 
5 said ai least one flange on said longitudinal legs are 

substantially l-shaped. 

13. The precursor stent according to claim 8 wherein 
said occlusive member blocks substantially about 

to one half of said lumen of said expandable member 
as taken from a plane bisecting said expandable 
member perpendicular to said longitudinal axis. 

14. The precursor stent according to claim 8 wherein 
7 5 said occlusive member is made from a material se- 
lected from the group comprising: polyurethane, 
polyetnyiene, polytetrafluroethylene and Dacron. 

15. An aortic graft lor intravascular delivery to repair an 
20 abdominal aonic aneurysm in an aorta having two 

iliac aneries associated therewith, said graft com- 
prising: 

a) first and second graft members having distal 
25 and proximal ends, each graft member is de- 
signed to be inserted through a femoral artery 
in a collapsed condition, and inserted within the 
aneurysm and deployed therein, said distal 
ends of said graft members being distal to said 

30 aneurysm adjacent an arterial wall: and 

b) a precursor stent, surrounding said distal 
ends of each of said graft members and cou- 
pled thereto, said precursor stent comprising 

35 an expandable member having a substantially 

cylindrical wall, a proximal end, a distal end, a 
longitudinal axis extending therebetween and 
an interior, said expendable member further in- 
cluding a gasket member substantially sur- 

*o rounding said wall and an occlusive member at- 

tached to said expandable member, said occlu- 
sive member at least partially occluding a pas- 
sageway through said interior of said expand- 
able member trom its distal end to its proximal 

^5 end. said occlusive member having an opening 

extending therethrough, said precursor stem 
further including at least two spaced apart lon- 
gitudinal legs having distal and proximal ends, 
said distal ends of said legs attached to said 

50 proximal end of said member, said legs extend- 

ing proximally away from said membei. each 
said leg including a flange adjacent its proximal 
end. 

55 16. The aortic graft of claim 15 wherein said gasket 
comprises an open cell foam. 

17. The aonic graft of claim 15 wherein said precursor 
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sieni is made from a superelasiic nickel-iitanium al- 
loy. 

18. The precursor stent according to claim T5 wherein 
said occlusive member blocks substantially about 5 
one hall of said lumen of said expendable member 

as taken from a plane bisecting said expandable 
member perpendicular to said longitudinal axis. 

19. The precursor stent according to claim 15 wherein to 
said occlusive member is made from a material se- 
lected from the group comprising: poJyurethane. 
polyethylene, polytetrafluroethylene and Dacron. 
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